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Methods. The relationship of cigarette smoking and smoking cessation to moilality was 
investigated among men screened for and also among those randomized to the Multiple Risk 
Factor Intervention Trial (MREI'l'). 

Rexalix. Among tile 361,662 men screened for the MRI'IT. cigarette sniokli^ was on 
important risk factor for all-cause, coronary heart disease (CHD), stroke, and cancer mor¬ 
tality. These risks, on the log relative scale, were strongest for cancers of the long, mouth, 
and larynx. The excess risk as.sociatcd with cigarclte smoking was greatest for death from 
CHD. Overall, approximately one-half of all deaths were associated with cigarette smoking. 
Amoitg the 12.K66 rttndomi/ed participants, weak positive assooiiitions with dnralkin td" 
cigarette sniukiiig hahil and tar and nicotine levels were fiaind with all-caiisc mortality. For 
both SI aral llcr men, substantial diflerences in sithsecjnent CHD (34-49'/(.l ami alFcause 
135-47%) murlalily were evident fur men who lepotled cigarelle smoking eessiilinn by the 
end of the trial computed with those continuing tti smoke. I lieie was no evidence that lung 
cancer death rates were lower among cigarette smokers who quit conipiired with those wlio 
eoniinui^ to snuike in this Kl-ycar follow-up period. 

Conelu.xhn. The data arc con.sislcnl with rettulls of prcvkxis cpidcmiiiUrgk: studies imli- 
caling that the benefits of smoking oessalion on CHD are rapid, while for lung cancer, the 
benefit is not evident in a 10-year tdliow-up period, o i9si AL-Miema: Hms. Inc. 

INTRODUCTION 

Major prospcclive studies compleled in the 1960s and 1970s contribiiled sub 
staiitially to our understanding of the lelationship bclwcen smoking and disease 
(E). TEiese studies provided estimates of relative and Liltributable risk asscKiatcd 
with cigaretle smoking. Relative risks for smokers coinpared with nonsmokers 
were greater for smoking-rclatcd cancers and chronic obslruclivc pulmonary dis¬ 
ease than for coronary heart disease (CEID); however, of these smoking-related 
diseases, mortality due to CHD accounted for over one-third of the excess deaths 
due to cigarette smoking. 

Since the 1960s, there have been relatively few longitudinal studies that have 
measured the efTccls of cigaretle smoking on health. Most studies have had rel- 
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alively small sample sizes and have focused primarily on cardiovascular disease 
(CVD) endpoints, such as CHD or stroke. At the present time, there are only four 
large longitudinal studies in the United States that are evaluating the effects of 
smoking on a variety of disease endpoints: the Nurses’ Health Study (2). the 
follow-up of the^parlicipants in the National Health and Nutrition Examination 
Survey (3>, the American Cancer Society’s volunteer study (4), and the follow-up 
* of men screened for the Multiple Risk Factor Intervention Trial (MRFIT) (5,6). 

Previously Reported Results for S61,662 Men Screened for the MRFIT 

Prior reports based on (he men screened for the MRFIT have noted: 

(a) A clear dose relationship between cigaretle smoking and both CHD and total 
mortality after 5 yeai j among black and while men (6). The relationship between 
smoking and CHD mortality was stronger for the younger (35 to 44 years) than for 
older age (55 to 57 years) groups on the log rchitive scale but excess risk attrib¬ 
utable to smoking was greater in the older age group (X). 

(b) A signillcant as.sociation between cigarette smoking and stroke 16, 9). 

(c) An increased ri.sk of CHD murlulity among diabetics who smoked cigarclles 
compared with nonsmoking diabetics (10). 

(d) A strong association between cigarette smoking and mortality due to chronic 
obstructive putmoiuuy disease (11). 

(c) J’he additive clfccis of smoking, cholesterol level, and blood pressure on 
CHD mortality (6). 

Prerioii.sly Reporicd Rc,\idis for I2,H66 Randomized Parin iininls 

Prior leports for rtiiulontized parlicipanl.s Intvc also indicated a strong rcliilion- 
ship among ciguietle sniokiag, CHD, lolal moilality, and incident myocardial 
infarclion (12, 13). There was also a clear and striking tlosc-rcsponse relationship 
between the mimbei ofcigareHcs smoked and lung cancer morlaiily (14). Ciga- 
rcUc smokers had decreased forced expiratory volume at I .sec (FEV,) al entry to 
the trial and a greater decline in the FEV, over time as compared with former 
smokers or those who had never smoked (15). Decreased pulmonary function was 
also associated with increased cancer mortality among smokers (14). Low levels 
of beta-carotene or carotene in serum among cigarette smokers was an indepen¬ 
dent predictor of lung cancer (16). 

Results from the lirst 7 years of follow-up in the MRFIT showed that while 
there was no difference in total mortality between the SI and UC participants, SI 
men experienced a 7% lower CHD death rate than UC men (5). After 10.5 years 
of follow-up, mortality rates were lower for SI men than UC men by 10.6% for 
CHD and by 7.7% for all causes (17). Men who had quit smoking in both the SI 
and UC groups had lower CHD and total mortality and a reduced incidence of 
nonfatal coronary events after 7 years of follow-up compared with those who 
continued to smoke (5, 12). 

The purpose of the current investigation is threefold: (a) to study [he relation¬ 
ship of cigarette smoking with total and cause-specific mortality in the large co¬ 
hort of men screened for MRITT in the 1970s, thus providing updalcd information 
on the risks of cigarette smoking; (b) to examine the relationship between mor- 
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izcd (o MRFIT; and (c) to compare the mortality experience of men who quit 
smoking with that of those who did not. 

METHODS 


Participants were selected for the trial from among 361,662 men age SS-S? ycai-s ‘ 
screened in 22 clinical centers in the United States, based on a combination of 
their cigarette smoking habits, diastolic blood pressure (DBP), and serum choles¬ 
terol levels at screen I. A risk score was calculated u.sing a logistic regression ^ 
function derived from Framingham men in the same age group (18). Initially, men 
in the upper 15% and subsequently those in the upper 10% of risk were selected. 
Detailed descriptions of selection criteria data collected at the three screening 
visits (screen I, screen 2, and screen 3) and intervention results are given else¬ 
where (5, 19-21). 1 

Proportional hazards regression models were used to evaluate the association 
between cigarette smoking and subsequent mortality (22) and to compare mortal¬ 
ity rates for (he SI and UC groups. Measures of smoking dose were divided into 
three or more categories and adjusted relative risks were estimated for each 
category relative to the first. In addition, analyses which treated measures of * 
smoking dose as continuous variables and which compared all smokers versus 
noii.smokcrs were also performed. Baseline covariates included in regression [ 
models are footnoted in (he tables. Cause-specific mortality was based on death ■■ 
certificates coded by trained no.sologists using the Ninth Revision of the Intcriiii- 
lionul Cla.ssificalioti of Diseases (23). 


RESULTS 


Men Screened for MRFIT 

Among thfc 361,662 men seen at the initial screening visit in the MRFIT, 133,117 
(37%) reported smoking an average of 26 cigarettes per day. Mortality results for 
men screened were consistent with results from studies reported in (he 1%08— 
significant associations between cigarette smoking and major causes of death 
were evident (Table 1). Smoking remained a powerful risk factor for cancers of the 
lung, pancreas, mouth, larynx, esophagus, kidney, and bladder and for total can¬ 
cer deaths, as well as for CHD. stroke, and total mortality. Risks for smoker.s 
relative to nonsmokers ranged from greaiei' than 6 for cancers of the lung, mouth, 
and larynx to 2-2.5 for other causes of death (Table 1). Overall, cigarette smoking 
was associated with 1,776 excess deaths from CUD and 4,856 excess deaths from 
all causes (50.5% of all deaths among cigarette smokers). These risk estimates 
associated with cigarette smoking arc probably conservative since, based on the 
initial screen data, former smokers cannot be separated from those wlio never 
smoked cigarettes. It is also not known how many non-cigarette smokers smoked 
pipes, cigars, or cigarillos. 

Randomized Panicipants 

At screen I, approximately 64% of (he 12,866 randomized participants reported 
smoking an average of 33 cigarettes per day. Approximately 20% of participants 
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smoked more than 45 cigarettes per day. The percentage of smokers was much 
higher among younger (age, <45 years; 71% smokers) compared with the older 
randomized participants (age, ^45 years; 59% smokers) (7). 

The association between the number of cigarettes smoked and other smoking- 
related variables, such as serum SCN and the age the participant began smoking 
cigarettes, is presented in Table 2. Over 80% of cigarette smokers smoked filter 
cigarettes. Tar and nicotine levels averaged 18.6 and 1.2 mg, respectively, and 
varied little according to the number of cigarettes smoked. The average age at 
which participants began smoking was approximately 18 years, with 25% of par¬ 
ticipants starling to smoke before age 16. Heavy smokers began smoking at an 
earlier age than light smokers. The average SCN for cigarette smokers was IM.2 
pmol/liler, ranging from 113.6 (xinoKliterfor those smoking 1-15 cigarettes per day 
to 187.5 gmol/liser for those smoking >45 cigarettes per day. 

A detailed smoking history was obtained for randomized participants at screen 
3. Causes of death for SI and DC participants by smoking status (current and 
former smokers and those who had never smoked) at screen 3 are summarized in 
Table 3. Within each smoking category, none of the differences between SI and 
UC participants was significant. Por all participants, regardless of smoking status, 
mortality rates were lower for SI than for UC groups by iO.6% (one-sided P = 
0.12) for CHD and by 7.7% (unc-sided I’ ~ 0.10) for all-causc mortality. 

Consistent with the findings for all men screened, randomized cigarette smok- 
.ers were at increased risk of death front CHD, lung cancer, and total mortality 
compared with nonsmokers (Table 4). Adjusted risk ratios for those who smoked 
26 cigarettes per day or more compared with nonsmokers were 2.6 (95% Cl: 2,0 
to 3.4), 7.2 (95% Cl: 3.8 to 13.7), and 2.7 (95% Cl; 2.3 to 3.2) for CHD, lung 
cancer, and total mortality, respectively. Death rate.s for those smoking 1-25 
cigarettes per day were also significantly greater than those for nonsmokers. 
There was j?ot a single death due to lung cancer among participants who reported 
never smoxing cigarettes (24). 

There was a strong relationship between the serum SCN levels, another mea¬ 
sure of smoking dose, and the risk of mortality among cigarette smokers (Table 5). 
The adjusted risks for the highest relative to the lowest t|uin(ile of SCN among 
cigarette smokers were 2.2,3.3, and 2.5 for CHD, lung cancer, and tola! moi talily. 
respectively (Table 5). 

To study the association between the duration of the smoking habit and the risk 
of death, participants were classified by age at the lime of .screening (3.5^4 and 
45-57 years) and age when they began smoking (Table 6). The majority of men 
began smoking between 15 and 19 years of age; thus, most men age 3.5-44 at initial 
screening had been smoking for 15 to 30 years and men age 45-57 had been 
smoking for 25 to 40 years. There was only weak evidence that the initial age ot 
daily smoking was related to CHD and lung cancer mortality. Among men age 
35-44 years at randomization, there was a borderline .significant inverse associa¬ 
tion between the initial age of daily smoking and total mortality (/’ = 0.06), but 
this association was not evident for men age 45-57. Both the nicotine and the tar 
contents of the cigarettes smoked at entry were modestly associated with the risk 
of death (Tables 7 and 8). 
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TABLE 3 

Number of Deaths (and Percentage of Number Randomized) by Cau.se for MRFIT SI and UC Particcpants at 10.5 Years of 

Follow-up by Reported Screen 3 Smoxing Status 




Never smoked ctsarertes 


Exbmokers 



Smokers 


Cause of 
death 

JCD-9 

code 

Si 

{n * 931) 

UC 

(n - 928) 

9? 

difference'' 

sV 

in - 1394) 

“UC 

(n » 1419) 

difference" 

Si 

(71 - 4103) 

UC 

4091) 

difference" 

All cardiovascular 

390-459 

31 13,33) 

31 (3.34) 

-0.7 

3S (2.731 

52 (3.66) 

-25.8 

■ T57 (4,8W 

207 (5.06) 

-5.3 

CHD 

4I0-<I4, 

429.2^ 

23 (2.47) 

21 (2.2(5) 

\1.2 

33 f2.37) 

40 (2.82) 

-17.2 . 

146(3.56) 

165(4.03) 

-11.7 

Cerebrovascular 

43CM38 

4 (0.4,3) 

5 (0.54) 

— 

3 (0,221 

4 fO.28) 

— 

13 (0.32) 

14 (0.34) 

-5.9 

Other CVD 


4 10.431 

5 (0.54) 

'— 

2 (0.14} 

8 (0.56) 

— 

38 (0.93) 

28 (0.68) 

32.2 

All noncardiovascular 


23 (2,47) 

17(1.83) 

37.2 

35 (2.51) 

38 (2.68) 

-2.5 

171 (4.m 

191 (4.67) 

-11.4 

Neoplastic 

140-159 

10 11.071 

9 (0.971 

— 

23 (1.65> 

23 11.62) 

6.1 

107 (2.61) 

117(2.86) 

-9.4 

Respiratory and 
intra thoracic 

organs 

lfvO-165 

0 <0.001 

0(0.00) 

— 

9 10.651 

4 (0.28) 

_ 

57(1.39) 

51 (1.25) 

11.2 

Lung 

162 

0(0.00) 

0 tO.OOJ 

— 

9 (0.65) 

4 (0.28) 

— 

56(1.36) 

30(1.22) 

11.6 

Other neoplasms 


10 f 1.07) 

9 l0,97| 


14 ll.OO) 

19(1.34) 

-21.1 

50(1.22) 

66(1.61) 

-25.3 

Respiratory 

460-.*! 19 

4 <0.431 

: (0.111 


1 (0.07> 

3 (0.21) 

_ 

8(0.19) 

12 (0.29) 

— 

Digestive system 
Accidents, suicides. 

520-579 

4 (0.431 

2 (0.22) 


2 (0,14) 

3 (0.21) 


16(0.39) 

11 (0,27) 

46.0 

homicides 

800-999 

5 <0,.M) 

4 (0.43) 

— 

6 (0.43) 

7(0.49) 

— 

27 10.66) 

32 (0,78) 

- 17.0 

Ollier non-CVD 


0(0.00) 

1 10.11) 

_ 

3 10.22) 

2(0.14) 

_ 

13(0,32) 

19 {0.46) 

-32,5 

Cause unltnown 
(death cenificaic 

not found) 


OrO.OOl 

0 (0.00) 


0 (0-00) 

0 (0.00) 

— 

1 (O.OZ) 

1 (0.02) 

— 

Total 


54 15.801 

48 (5.17) 

12.6 

73 (5.24) 

90(6.34) 

-16.1 

369 (8.99) 

399 (9.75) 

-8.2 


Hvte. ICD. lotcmatjonai Classi^icaiion of Diseases: SI, special intervenfion; DC. usual care: CVD. cardiovascular disease; CKD, coronary fcearr disease. Dashes segrufy 
less than lO deaths Iri SI or UC eroups: therefore, the percentage difference Is not displayed. 

^ Defined as (RR-Il x 100^7: RR estimated from proponional hazards regression model. None of the difTerences are significant at the 0.05 level. 

^ Cardiovascular disease, unspecified with use of Ninth Revision, coded as with use of Eighth Revision. 


TABLE 4 

Relationship between Number of CiOARETTES Smoked at Screen l and CHD. Luno Cancer, .anij Total Mortality at 10.5 Years 

OF Foulow-up for MRFtT Participants 





CHD 



Lung cancer 



Tot^ mortality 


Number of 
participants 

Number 
of deatlvs 

Adjusted 

RR" 

95«7 Cl 

Number 
of deaths 

Adjusted 

RR 

95*^01 

Number 
of deaths 

Adjusted 

RR 95% Cl 

Never smoked cigarettes 
Exsmokcr 

1.859 

2.813 

44 (2.22)* 
73 (2.44) 

1.00 


0(0.00) 

13 (0.431 

1.00 


172(3.15) 
163 (5.44} 

l.OO — 

Smoker 

1-23 

>26 

2J72 

5.622 

102(3,80) 

209(3.581 

2.18 

2.58 

(1.66. 2.88) 
(1.98. 3.35) 

19 (0.7!) 

87 (1.49) 

J.n 11.51.6.4U 

7.18 (3.76, 13.70) 

211 (7.87) 
557 (9.54) 

1.84 (1.52,2.21} 

2.70 (2.28. 3.21) 

Regression coefficient tSE) 
for cigarelLGs/day in 
proportional hazards 



onnr in rKU2t 



0.026.^ tO.0066) 



0.0114 {0.00261 

F'Value 



0.52 







• Adjusted for age. serum 

cholcsteml. and diastolic blood pressure. 

. 







£ 


Source: https://www.industrydocuments.ucsf.edu/docs/txxk0000 
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TABLE 5 

Relationship between Serum Thiocyanate and CHD. Lung Cancer, and Total Mortality at 10.3 Years of Follow-up 

FOR MRFIT Screen 1 Smokers 





CHD 



Lung cancer 



Total mortality 



Number of 
participants 

Number 
of deaths 

Adjusted 

RR- 

959^ Cl 

Number 
of deaths 

Adjusted 

RR 

957r C3 

Number 
cf deaths 

Adjusted 

RJR 

95% Cl 

Quiatilc of thiocyanate 
(/unol/liter) 

<122 

1.591 

41 12,451'' 

LOO 


15 (0.90) 

1.00 


105 (6.29) 

1.00 


123-156 

1.578 

63 (3,87j 

2.2! 

(1.63. 2.99) 

24 (1.48) 

3.05 

(1.74. 5.34) 

155 (9.53) 

2.04 

(1.68, 2.47) 

157-183 

M55 

77 (4.76) 

2.82 

(2.12, 3.75) 

10(0.62) 

132 

iO.63. 2.75) 

147 (9-09) 

2.03 

(1.66, 2.47) 

184-213 

1,630 

63 (3.74) 

. 

11.69. 3.13) 

29(1.72) 

3.64 

(2.11.6.28) 

159 (9.43) 

2.13 

(1.75. 2-59) 

»214 

1.591 

59 (3.60) 

2.24 

(1.64, 3.07) 

24(1.47) 

3J4 . . 

(1.88, 5.92) 

177(10,811 

1 2.50 

(2.07, 3.03) 

Regression coefficient (SEl 
for thiocyanate in 
■proponional hazards modeF 
P-value 



0.0025 (0.0010) 

0.01 


0.0037 f0.0017) 

0.03 


0.0033 (0.0006) 
<.001 



■ A4iU4ted for age. serum cholesterol, and diastolic blood pressure. 
^ Rate per l.OOO person^yeari;. 


TABLE 6 

Relationship between Initial Age of Daily Cioarette Smoking and CHD. Lung Cancer, and Total Mortality at lO.J Years 

OF Follow-up for MRFFT Screen 1 Smokers __ 


Age at screening 35-44 
Age began smoking 
*15 
16-17 
lS-19 
20-21 
22^23 
»24 


Number of Number Adjusted 

participants of deaths RR" 9595 Cl 


(0.67. 1.951 
(0.4i. l,46i 
(0.66. 2.47t 
<0.03. 1.55) 
(0.16. 1.78) 


Lung cancer 


Total mortaSt^' 


Number 
of deaths 

Adjusted 

RR 

95% Cl 

Number 
of deaths 

3 (0.29) 

1.00 

‘ 

67(6.49) 

8 10.75) 

2.81 

(0.73. 10.78) 

70 (6.52) 

4 (0.50) 

3.04 

i0,44. 9.47) 

3914.90) 

0 (0.00) 

N/A 

N/A 

20(4.69) 

0 10.001 

N/A 

N/A 

IQ (5.74) 

0 (0.00) 

N/A 

N/A 

6 (3.04) 


(0,70, 1.38) 
(0.50. Ml) 
(0.42. M6) 
(0.44, 1.67) 
(0.!9,1.04) 


Regression coefTicient 
fSE) for initia] age of 
daily smoking m 


proportional hazards 
model*' 

F-vaJue 



-0.0277 (0.03051 

0.36 


-0.0602 (0.0798) 

0.45 


-0.0381 (0.0204) 

0.06 

Age at screening 45-57 











Age began smoking 
<15 

16-17 

18-19 

ZO-21 

22-23 

>24 

1.087 

1,224 

M23 

628 

235 

359 

54 14.861 
51 14,08) 
50 (4.3D> 
37 (5.76) 
11 14.55) 
17 14.601 

l.OO 

0.82 

0.83 

l.H 

0.85 

0.88 

(0.56, 1.20) 
(0.56, I.::) 
10.73. 1.69' 
(0.44. 1.63) 
(0.51. 1.53J 

22 (1.98) 
32 (2.56) 
Z] (1.80) 
7(1.09) 

6 (2.48) 

3 (0.81) 

(.00 

1.36 

0.97 

0.57 

1.31 

0.42 

(0.79, 2.35) 
(0.53. 1.76) 
(0.24, 1.34) 
10.53. 3.24) 
(0.13, J.441 

135 (12.16) 
153 (12.23) 
114(9.80) 
82(12.77) 
27 Il].!6) 
42 (11.37) 

1.00 

!.0t 

0.80 

1.02 

0.89 

0.90 

(0.80, 1.27} 
(0.62, 1.02) 
<0.77. 1.34) 
(0.58. 1.34) 
(0.64, 1.28) 


Regression coefTtcienC 
(SE) f-value far initial 
age of daily smoking 


in praporttonal 
hazards model" 
f»-value 


-0.0034 (0.0IJ9) 
0.33 


-0.0279 (0.0268> 
0.30 


-0.(X328 (O.OlOO) 
0.79 


" Adjusted for age. serum cholesterol, diastolic blood pressure, and cigarettcs(day. 
* Rale per t.OOO pcTSon-ycan. 


E 


Source: https://www.industrydocuments.ucsf.edu/docs/txxk0000 
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TABLE 7 

Relationship between Cigarette Nicotine Content and CHD, Lung Cancer, and Total Mortality at 10.5 Years of Follow-up 

FOR MRFIT Screen l Smokers 





CHD 


Lung cancer 


Total mortality 



Number of 
participantB 

Number 
of deaths 

Adjusted 

RR« Cl 

Number 
of deaths 

Adjusted 

RR 95% Cl 

Number 
of deaths 

Adjusted 

RR 

95% Cl 

Nicotine <mg) 

*;l.O 

1.1-1.4 
— >1.3 

Regression cocflieieni <SEJ 
for nicotine in 
proportional haiards model" 
P'value 

1.777 

4.363 

1.3S9 

68 

150 (3.32) 
60(4.41) 

l.OO — 

l.CM (0.80. 1.35) 

!,27 (0.92, 1.771 

0.0294 10.2046) 

Q.89 

20 (1.08) 
51 (1.12) 
24 (1.76) 

LOO — 

0.97 (0.62. 1.52) 

1.46 (0.85.2.49) 

0.4142 (0.3648) 

0.26 

156 (8.42) 
394 (8.68) 
157(11.53) 

1,00 

1.05 

1.36 

0.2517 (0,1328) 
0.06 

(0.89, 1.24) 
(Lll, 1.67) 


c 

r 

r* 

D 

90 


Adjusied for age. scrum cholesterol, diastolic blood pressure, and c5garcltes.'day- 
*' Rate per LOGO person-years. 


TABLE 8 

Relationship between Cigarette Tar Content .^nd CHD. Lung Cancer, and Total Mortality at 10.5 Years of 

Follow-up for MRFIT Screen 1 Smokcrs 





CHD 



Lung cancer 



Total mortality 



Number of 
participants 

Number 
of deaths 

Adjusted 

RR*' 

95rr Cl 

Number 
of deaths 

Adjusted 

RR 

95% C! 

Number 
of deaths 

Adjusted 

RR 

95% Cl 

Tar (mg) 

<15 

992 

39 O.??)" 

1.00 


12 11.16) 

i.on 


91 (8,791 

1.00 


16-19 

4.347 

160 (3.54) 

1.08 

(0.80. 1.451 

48 (1.06) 

0.81 

(0.49. 1.33) 

384(8.491 

1.01 

fO.83. 1.22) 

»20 

2.120 

89(4.06) 

1.19 

(0.86. L6.51 

.'5(1.60) 

1.14 

(0,67. 1.94) 

232(10.58) 

1,2T 

(0.98, 1.49) 

Regression coeflicient (S£) 
for tar in proportional 
hazards moder 

7^-value 



0.0089 10.01281 
0,49 



0.0227 (0.0223) 
0.31 



0.0179 (0.00821 
0.03 



^ Adjusted for age. scrum cholesterol, diastolic blood pressure, and cigarettes day. 
* Rate per 1,000 person-years. 
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forum: cioarbitl smoking in tjh: mri-it 





651 


650 kui-Ler et al. | 

Smokinn Cessation amoiin Randomized Participants ' 

Smoking cessation in the MRFIT was assessed'by sclf-reixtrt validated by the 
serum SCN level and, later, by expired air carbon monoxide levels (at the 36- and 
72-rnonth visits). Quitters were defined as screen I smokers, who tit the 12-moiith 
visit reported not smoking and whose level of serum SCN was below 100 * 

(xmol/litcr. This definition is consistent with mortality results presented in an 
earlier report (5). 

Both the SI and the UC smokers who slopped smoking during the first 12 
months of the trial had lower CHD and total mortality rales Hum those who 
continued to smoke (Table 9) (24). There is no evidence of a reduction in lung 
cancer mortality associated with smoking cessation over this 10-year follow-up 
period. Most of the lung cancers, however, occurred uinong the heavier smokers, 
the group with the lowest cessation rates. 

DISCUSSION ' 

The MRFIT results demonstrate that the risk of cancer and CHD mortality is 
substantially increased among smokers compared with nonsmokers and that this * 
risk incrca.scs with the number of cigarettes smoked, 'fhese findings arc consistent 
with tho.se from the early longitudinal studies of the 1960s and early I97(ls (II). 

The MRFIT began in 1972 in a eliniate of increasing interest in risk factor * 
interventions, including smoking cessation. Of the three clinical trials on thccfl'ccl 
of smoking cessation on mortality which have been conducted (5, 25, 26), the 

TABLE 9 

CHD, Luncj Cancer, and Totai Mortality prom the End of the '[‘rial throuch 12/31/85 

BYyClGARETTE SMOKJNG STATUS AT 72 AND 12 MONTHS FOR MRFIT SI AND ^ 

UC Screen 1 Ckjarette Smokers 


CHD Lutxg cwwcr AH causc:^ 



No. 

No. 

Rate 

No. 

Rate 

Nd- 

Ride 


men 

rlcRtlis 

deaths 

deaths 

deaths 

dcalhii 

deaths 

Special intervention 

Reported 

cigarettes at 72 monUu 







I4.D3 

Yes 

1,810 

40 

5.91 

14 

2.07 

9?> 

No 

Reported smoking 
cigarettes at 12 months 

1,734 ■ 

20 

3,04 

9 

1.37 

49 

7.45 

Yes 

564 

7 

3.28 

1 

0.47 

17 

7.96 

No 

Usual care 

ReptMled smoking 
cigarettes at 72 months 

1,170 

13 

2.93 

U 

1.80 

32 

7,21 

Yes 

2.488 

59 

6.35 

14 

1.51 

142 

15.27 

No 

Reported smoking 
curettes at 12 months 

1,009 

16 

4.20 

6 

1..5H 

38 

9,98 

Yes 

686 

13 

5.04 

3 

1.16 

27 

10.46 

No 

323 

3 

2.44 

3 

2,44 

It 

8.96 
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MRFIT has been the largest, At the inception of the MRFi r, and throughout its 
duration, both England and the United States witnessed dramatic declines in the 
incidence of lung cancer. In the United Stales, the lung cancer rate per 100.000 
white men age 35-44 years dropped from 15.4 in 1970 to 11.2 in 19S0to9.4in 1985 
(27). Cardiovascular mortality also decreased in the United States <27). 

The decline in the incidence of these diseases has been partially attributed to 
changes in smoking behavior (28). In the United States, two important changes 
have occurred in the last 30 years: The tar and nicotine content in cigarettes has 
decreased, and—particularly among the younger age groups—the percentage of 
individuals who smoke has substantially declined. For example, in l%5, 57.3% of 
35-yeai-old while men smoked cigarettes, but by 1976, the percentage of smokers 
in this cohort liad dropped to 46.8 and hy 1985, had dropped further to 36.6 (I), 

Although it is difficult to determine how much of the change in lung cancer and 
cardiovascular mortality in the United Stales has been due to modification of the 
cigarette, rather than the decline in the percentage of cigarette smokers, the 
results of the present study indicate that reduction in the tar and nicotine contents 
of cigarettes was unlikely to have had an important effect on mortality, since tar 
and nicotine contents were only'weakly related to total mortality. Moreover, the 
duration of smoking as measured by the age of smoking onset was only weakly 
related to mortality. However, the duration of exposure to low tai7nicbline ciga¬ 
rettes was unknown. Participants may have switched to these types of cigarettes 
only after years of smoking higher (ar/nicoline products. 

The present study suggests that smoking cessation may be related to lower 
mortality rates from CHU. Individuals who quit smoking during the first year of 
the trial had a 37.2% lower CHD and 40.9% lower total mortality at 10,5 years 
than those who were still smoking at the end of one year (24). There was no 
evidence that smoking cessation resulted in a decrease in lung cancer mortality. 
This finding is consistent with the results from the large observational study of 
U.S. Veterans which noted that while risk of lung cancer declined with increasing 
length of lime from initial smoking cessation, substantial excess risk, compared 
with veterans who never smoked, remained as long as 20 years after quitting 
smoking (29). 

Lung cancer mortality in the MRFIT was more closely linked to dose as mea¬ 
sured by the number of cigarettes smoked than was CHD mortality. The heavier 
smokers were less likely to stop smoking (30, 31). Almost all of the lung cancer 
deaths continued to occur among men who were heavy cigarette smokers (smok¬ 
ing 25 or more cigarettes per day) in the trial. The relatively low cessation rates 
among these high risk smokers may partially account for the failure to demon¬ 
strate any difference in lung cancer mortality. An irreversible cumulative effect of 
cigarette smoking exposure similar to radiation and other carcinogen.s may also be 
an important factor (28). ' 

The smoking cessation rate for SI men was substantial and somewhat greater 
than anticipated during the trial (5, 18). However, the cessation rale among UC 
men was also higher than expected. By 72 months, the cessation rates among 
screen I smokers were 28.1 and 49.3% for UC and SI groups, respectively (30). 


9^6oe9e9oz 


Source: https://www.industrydocuments.ucsf.edu/docs/txxk0000 
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During the first year of the trial, when smoking cessation was the greatest, there 
was a 15.8% difference in the cessation rale between the SI and UC smokers (30). 

The magnitude of the UC cessation rates and’ the lower than expected UC 
mortality rate reduced the power of the trial to detect significant differences 
between SI and UC men in CHD and total mortality. Ba.scd on epidemiological 
data, the 15.8% difference between SI and UC in l2'month cessation rates is 
estimated to result in a 6% decrease in both CHD and total mortality. After an 
average of 10.5 years of follow-up, mortality rates among all MRFIT men forCHD 
and all causes wore lower for SI compared with UC men by 10.6 and 7.7%, 
respectively. Thus, the effects of smoking cessation may have accounted foi 
much of the overall difference in CHD and total mortality between SI and UC 
participants. These differences due to smoking do not take into account changes 
in the dose of smoking or any reported smoking cessation after the first 12 months. 

CONCLUSION 

In summary, the results of the MRFIT are consistent with other studies in 
demonstrating that compared with men who continue to smoke, men who slop 
smoking have substantially lower risks of both CHD and total morlalily. The key 
question, therefore, is not whether smoking cessation is beneficial, but rather, 
whether it is possible to substantially increase the number of individuals who stop 
Smoking and remain exsmokers, especially among the heavier smoking group. 
The results from this study point to the need for special emphasis on the latter 
group with regard to smoking cessation in order to reduce its high risk of CHD. 
This continues to be an important public health concern. 
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Mefftihls. The asst>ciaiion between baseline risk factors anil death from coronary heart 
disease (CIIDl afler 10.5 years was investigated for cigarette smokers and nonsmokers who 
entered the MuETipk Risk Factor Intervention Trial (MRFITt, 

Results. Rales per thousand person-years of CHD mortaiiiy were higher for snx>ker$ than 
for rKJnsmokcrs at every level of baseline risk factors examined. Ttiere were significant 
associations between ClID mortality and plasma low-density lipoprulein and high-density 
lipoprotein clioleslerol far •imoken and nonsmokers. TTie inverse association between CHD 
mentality and high-density lipoprotein choltslerol was significantly stronger anxing rwn- 
smokei's compared with that among smokers and was uttributuhle to n very strong associ¬ 
ation for former smokers. An inverse relationship between CHIJ and body mass index was 
evuient for snx>kers and nonsniokers. Rates i>r CHD death rose sharply when levels of 
fa.sling gltico.se exceeded 14U mg/dl, and there was a significHnl asM>cinlioti between CHD 
im>rlalily and hliKHl .sugar levels for rK>nsmokcrs hut not for sini>kers. l-dr both smokers and 
TKMismckers. an inverse univariate association between akohol consumption and CHD mor¬ 
tality was cvidenl. This association, however, did not persist after adjustment for plasma 
high-density Upoprolcin cholesterol. ' 

ConclHSion. Intervention tm blood pressure and blood lipkls is particularly important 
among cigarette .smokers because of their increased risk of CHD death. The different asso¬ 
ciations between high-densiiy llptiprotciocholeslerol, fasting serum glucose, and CHD mor¬ 
tality forsnxtkcrs and nonsmokers requires further investigation. 

INTRODUCTION 

The 12,866 participants randomized to the Multiple Risk Factor Intervention 
Trial (MRFIT) have been followed for an average of 10.5 years. Extensive infor¬ 
mation regarding risk factors for coronary heart disease (CHD) was collected from 
all participants upon entry into the trial. A previous report evaluated the associ¬ 
ation between baseline risk factors and mortality from CHD and all causes during 
the first 7 years of follow-up (I). This report found that levels of high-density 
lipoprotein cholesterol (HDL-C) and low-density lipoprotein cholesterol (LDL- 
C), blood pressure (BP), and cigarette'smoking were strong predictors of CHD 
mortality. Cigarette smoking was also a strong predictor of ail-cause mortality. 

After 10.5 years, randomized MRFIT cigarette smokers were at increased risk 
of death from CHD, lung cancer, and all causes compared with nonsmokers (2). 

' Address leprinl rcqtic.sl5 to (lie c(x>rdinaling centers fot Uiixnelrie Research. 2221 University 
Avenue S.E.. Suite 200, Minneapolis, MN .‘I5414-.1080. 

^ See credit roster for complete listing. 
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